Adults of different ages and experience levels attempted to recognize wire-frame drawings of 3-dimensional objects originally displayed in orthographic views. Although only slight age relations were evident on a measure ofdecision accuracy in the criterion task, increased age was associated with poorer performance on several tasks hypothesized to assess component processes. Furthermore, there was no significant alteration in any ofthe performance measures by statisticallycontrolling for amount o[relevant experience, and there was no evidence that people ofdifferent ages, or different levels of experience, relied on differcnt abilities to perform the criterion task. These results seem to imply that experience neither mediates nor moderates age-related influences on certain measures of relatively basic cognitive processes.
In several recent projects, my colleagues and I (e.g., Salthouse, Babcock, Skovronek, Mitchell, & Palmon, 1990; Salthouse & Mitchell, 1990) found that age-related influences on me:rsures of spatial visualization ability were largely independent of the amount of experience the research participants had received with relevant activities. This was true in comparisons restricted to practicing architects in the Salthouse et al. study and when the research participants were categorized with respect to the amount ofexperience they reported with activities presumed to require spatial abilities in the Salthouse and Mitchell study. The apparent implication of these results is that experience neither mediates nor moderates age-related diferences in certain measures of spatial ability. However, a potential limitation of the earlier studies is that the measures of spatial ability were not deliberately selected to be similar to any particular occupational or leisure activity. Instead, the measures were based on conventional psychometric tests or computer-controlled variants ofthose tests. The primary purpose ofthe present project was to examine interrelations of age and experience on measures ofspatial ability derived from specially created tasks postulated to be very similar to activities performed by many engineers.
The criterion task in this project consisted ofthe recognition of three-dimensional objects portrayed initially as sets of three orthographic drawings and, subsequently, as single, wire-frame drawings (see the top panel of Figure I for an illustration). A strong argument can be made that the interpretation of these kinds of technical drawings of three-dimensional objects is a critical skill for many engineers because technical drawings are This research was supported by National Institute on Aging Grant AG06858. The enormous assistance ofJennifer Shaw in all phases of this project is gratefully acknowledged, as are the advice and suggestions of Walter Rodriguez and the assistance of Michael Cox and Shane McWhorter in the preparation of materials and computer programs.
Correspondence concerning this article should be addressed to Timothy A. Salthouse, School ofPsychology, Georgia Institute ofTechnology, Atlanta, Georgia 30332. necessary for the transition from the design to the construction ofnearly all objects. Moreover, accuracy in both producingand interpreting drawings is extremely important in the engineering profession because the drawings frequently function as a legal document specifying exactly what is to be constructed, and a failure of either representation or interpretation could result in time-consuming delays or possibly even expensive litigation.
Although engineers may not be required to produce drawings at all stages of their careers, graphical comprehension is likely to be important throughout one's professional life. Giesecke, Mitchell, Spencer, Hill, and Loving (1969, p. 7) have even asserted that an engineer deficient in the ability to understand technical drawings is "professionally illiterate." A further indication of the importance of technical drawings in engineering is evident in the fact that nearly all engineering curricula include at least one course on mechanical drawing or engineering graphics and that items related to the interpretation of technical drawings are often included in exams for the professional certification or licensing ofengineers. These considerations all suggest that the interpretation oftechnical drawings is an activity with considerable relevance to the practicing engineer.
The most widely used method of representing three-dimensional objects is the orthographic projection system in which the object is portrayed by two-dimensional views of the top, front, and right surfaces ofthe object. The strategy often recommended in textbooks (e9., Giesecke et al., 1969; Hoelscher, Springer, & Dobrovolny, 1968; Luzadder, 1968; Rodriguez, 1990) , and preferred by instructors of engineering graphics courses (Salthouse & Rodriguez, 1990) , for determining the three-dimensional object represented by the three orthographic views is to project each surface onto an outline box and then to mentally cut out the extraneous regions. For example, application ofthis strategy to the set oforthographic drawings in the top left panel of Figure I would involve folding the top view down and back along its front horizontal axis into the picture plane and folding the right view back along its left vertical axis into the picture plane. This should result in a three-di- Analysis of this recommended strategy suggests that it involves at least three distinct components. The fint is deciding how an object or surface would look when viewed from a different perspective; the second is preserving the altered perspective ofone surface while transforming another object orsurface; and the third is the coordination and assembly of the information from the different perspectives into a coherent three-dimensional object. The tasks created to assess these hypothesized components are illustrated in the bottom panel of Figure l .
The task labeled perspectivewas designed to evaluate the ability to recognize an object after it had been rotated or spatially transformed a specified amount. The first display on a trial in this task illustrated the object that was to be rotated and also contained a display of the starting (S) and final (F) viewing poins of the object. Instructions indicated that the respondent should imagine that the obj€ct was viewed from the position on the circle marked S and that he or she then walked around to the point marked fl The task was to decide, with a same-different response, whether the object represented in the second display corresponded to how the object in the initial display would appear ifviewed from the new perspective.
The task labeled recognition-after-rotation involved three successive displays. The first and third displays were of a single Assemble Scre€n 2 orthographic view ofan object, which the respondent was to judge as either the same-different with respect to one another. The second screen in the trial contained a wire-frame view of a diff€rent object and a reference circle indicating the S and the F perspectives for viewing the object. The respondent was instructed to try to rotate the object on the screen such that it would appear the same as if it were viewed from Position F on the reference circle. As much time and rotation manipulations as needed were allowed for this rotation process. Note that this task really involves two distinct activities-the primary requirement of making a same-different judgment to the orthographic drawing in the third display, and the interpolated activity of rotating the different wire-frame object in the second display.
The task labeled assemble involved two displays and required a same-different decision regarding whether the orthographic views in the fint screen and the three-dimensional drawing in the second screen could r€pr€sent the same object. Familiar symbols on the faces of a cube were used as the stimulus material in thistaskto emphasize the integration orassemblycomponent, rather than the ability to deal with potentially novel spatial materials.
Two independent studies were conducted with different groups of participants. Only college students participated in the first study because its primary goal was to examine the relations between the experimental measures and measures of per- formance on standardized tests of three potentially relevant cognitive abilities. The second study involved adults of different ages and experience levels to investigate the interrelations of age and experience on the performance of the experimental tasks. Because the experimental tasks were identical in both studies, the general method is described first.
Method
All participants performed the four tasks illustrated in Figure I in the following order: (a) orthographic, (b) perspective, (c) recognitionafter-rotation, and (d) assemble. Each ofthe tasks was presented on a microcomputer, with the first screen displayed for 4.5 s, and the second (or third in the recognition-after-rotation task) screen displayed for an unlimited time to allow the subject to respond. Responses were depressions ofthe "slash" (/) key on the keyboard forsame and ofthe Zkey for different. Rotation ofthe wire-frame object in the second screen ofthe recognition-after-rotation task was carried out by depressions of the left and right arrow keys on the keyboard.
The stimulus materials used in the tasks were orthographic and wireframe drawings of relatively simple three-dimensional objects. Approximately I 50 pairs of similar objects were identified, and complete (orthographic and wire-frame) sets of drawings were created for each member of the pair. Selection of the drawings eventually included in the experimental tasks was based on several successive pilot tests and accompanying item analyses. Pairs ofsimilar objects were needed so that the corresponding drawings for the other member ofa given pair could be used as the incorrect or as the different alternative (for 5ogo of the trials) in the orthographic, perspective, and recognition-after-rotation tasks. The different alternatives (also on 50% ofthe trials) in the assemble task were created by altering the orientation of one of the letters from a correct set of drawings.
Each task was preceded by a briefdescription ofthe instructions and the examiner's offer to answer any questions left unclear by the instructions. The participant then performed a set of five practice trials as many times as desired (with feedback on accuracy after each set) until he or she felt comfortable about the nature ofthe task. A total of30 different experimental trials were presented, with accuracy feedback provided after each response. The accuracy feedback consisted of the words correct or incorrect for the same-different decisions. Additional feedback lor the rotation component in the recognition-after-rotation task consisted ofa display ofthe reference circle with portrayal ofthe S, desired f, and actual F viewing positions. The average accuracy achieved across the 30 experimental trials was also displayed after each task.
Immediately before the first task, each participant answered a set of questions about his or her recent experience with several activities and rated his or her ability with each activity. The experience information was reported in terms ofthe average number ofhours per month spent performing the activity during the last 6 months, and the ability ratings were on a 5-point scale ranging froml (high relative to the average adult) to 5 (low relative to the average adult).The activities included in the questionnaire are listed in Table l , along with the means and standard deviations of the responses in the two samples. Several activities assumed to be unrelated to proficiency with spatial tasks were included to allow general response tendencies to be differentiated from reports of specific experience and abilities.
After completing the experimental tasks, the participants were asked to rate how familiar the tasks and stimulus materials appeared. Ratings were made on a 5-point rating scale ranging froml (very unfamiliar) to 5 (very familia).
Study I
Participants in the initial study performed the experimental tasks just described and six paper-and-pencil tests often used as SALTHOUSE markers of spatial visualization, inductive reasoning, and percaptual speed abilities. The purpose of these additional measures was to allow a determination of the factorJoading pattern ofthe n€w measures by reference to established abilities.
Method
Subjects. Participants in the study were I 2 I college undergraduates, 82 women and 39 men, with a mean age of 20.0 years. (No significant gender differences were evident in any ofthe experimental measures, and consequently this classification variable was ignored in all subsequent analyses) Compensation for participation in the 2-hr session consisted ofcredit toward a course requirement.
Procedure. Before performing the experimental tasks, the participants in Study I were administered six paper-and-pencil tests. The six tests, and their respective time limits, were as follows: paper-folding (3 min), surface development (6 min), letter sets (7 min), series completion (5 min), number comparison (l .5 min), and finding As (2 min). All tests were from the Educational Testing Service Kit of Cognitive Reference Tests (Ekstrom, French, Harman, & Dermen, 1976) , except the series completion test, that was from the Shipley Institute of Living Scale (Shipley, 1986) . Each test was administered according to the published guidelines, and performance was rcpresented by the number of items answered correctly.
Results and Discussion
Means and correlations among the experimental measures are summarized in Table 2 . Three points should be noted about the values in this table. The fint is that the mean levels of performance are near the middle of the effective performance range (i.e., chance is 507o with a two-alternative, same-different decision), indicating that most scores were probably not limited by floor or ceiling restrictions. The second point is that although the estimated reliabilities are not as high as one might hope, they are nevertheless acceptable for the present purposes. And third, although all the correlations between the experimental measures were positive, none of them was very large, This suggests that the measures were not all assessing exactly the sam€ construct. Table 3 contains the results of the factor analysis with varimax rotation conducted on the data from the six paper-andpencil psychometric tasks and from the four experim€ntal tasks. Three factors had eigenvalues greater than 1.0 and were retained in the final factor solution. The loading patterns for these factors suggest that the first factor corresponds to spatial visualization ability and that the third factor reflects perceptual speed. The second factor can probably be interpreted as reflecting reasoning, but it is more complex than the other factors because the reasoning tests load nearly equally on all three factors.
The most interesting aspect of the results in Table 3 is that the experimental measures load exclusively on the first 2 factors, with measures from the orthographic and perspective tasks loading on the Spatial Visualization factor and measures from the recognition-after-rotation and assemble tasks loading on the mixed factor, which probably consists mainly of Reasoning. It can therefore be inferred that the experimental measures are assessing abilities related to spatial visualization and inductive reasoning, but independent of perceptual spe€d.
Means and standard deviations of the responses to the experienc€ and self-rated ability questions are summarized in Table l . Note. For ability ratings, I = high and 5 = low. Recent experience was measured in terms of the average number of hours per month that were spenl performing the activity in the last 6 months.
These data were also subjected to a factor analysis with varimax rotation to identify meaningful constellations of responses. Results of the factor analysis are summarized in Table 4 . The factor analysis yielded five factors with eigenvalues greater than 1.0. The loading patterns suggest that the factors represent Subjective Ability With Relevant Activities, Subjective Ability With Other Activities, Experience With Relevant Activities, Experience With Other Activities, and Experience With Computer-Assisted Design-Computer-Assisted Manufacturing (CAD-CAM) Activities. The bottom portion of Table  4 contains the correlations between each ofthese factors and the experimental measures. The most noteworthy aspect of the correlations is that only the negative relations between the factor representing self-rated ability with relevant spatial activities and performance in the orthographic and penpective tasks were significantly different from zero. This indicates that people who rate their abilities as higher than average (i.e., lower numbers on the rating scale) perform somewhat better in these tasks than people who rate their abilities lower.
The average rating to the postexperimental question concerning the familiarity of the tasks and stimulus materials was 2.3.The familiarity rating was not significantly correlated with Table 2 Correlation Matrix-for Study I (N = 121) Variable any of the factors from the experience-ability questionnaire responses, but it was positively correlated with each ofthe experimental measures. The correlations were low (i.e., the range was .13 to .27), however, and only that (r = .27) with the measure of accuracy in the orthographic task was significantly (p < .01) greater than zero.
The results of this initial study were encouraging in at least four respects. First, the experimental tasks seemed to be understood by all participants and yielded measures with averages near the middle of the measurement scale and with acceptable levels of reliability. Second, the various measures were not simply alternative reflections of the same construct because the correlations between them were not very high, and they did not all load on the same factor. Third, the factor analysis revealed that the measures were related to Spatial Visualization and Inductive Reasoning abilities, but not to Perceptual Speed ability And fourth, the experience-ability responses could be grouped into meaningful clusters reflecting Experience or Subjective Ability with Relevant Activities or with Other Activities. In light ofthese satisfactory results from the initial study, I decided to proceed with the major investigation of the relations of Age and Experience on these measures.
Study 2
As mentioned in the introduction, the primary goal of this research was to examine the effects ofexperience as a potential mediator or moderatorofperformanceon tasks presumed to be relevant to the occupational activities of engineers. The research participants in this study therefore ranged from 2 I to 80 years of age, and attempts were made to solicit the participation of individuals with widely varying levels of experience interpreting technical drawings of three-dimensional objects.
Method
Subjects. Special efforts were made to recruit participants likely to have had experience with the generation and interpretation oftechnical drawings ofthree-dimensional objects, in addition to participants with little or no experience of this type. These efforts included numer- Note. ORTHO = accuracy in the orthographic task; PERS = accuracy in the perspective task; REC-ROT : accuracy in the recognition-after-rotation task; ASSEM = accuracy in the assemble task; CAD-CAM = computer-assisted design or computer-assisted manufacturing. t p<.01. tionnaire, performed the four experimental tasks, and answered the postexperimental question concerning the familiarity ofthe tasks and stimulus materials. In addition, approximately 5 min at the end of the session rryas devoted to the performance of two computer-controlled versions ofa digit-symbol substitution task. Results from these tasks are not described here because ofplans to report them in the context of a larger study explicitly concerned with age differences in digit-symbol substitution performance.
Results and Discussion
The correlation matrix illustrating the correlations between the age of the research participant and the experimental measures is presented in Table 5 . As in Study 1, the reliabilities of the measures are in the moderate range, and the correlations between measures are low to moderate. However, the greater range ofparticipant ages in Study 2 resulted in significant negative correlations between age and the recognition-after-rotation and assemble measures. Perhaps because of lower reliabilities, the age correlations with the orthographic and perspective measures were not significantly different from zero, although they were in the same direction as the correlations with the other measures. Controlling amount of education or self-reported health status had relatively little effect on the age relations, as the age correlations after partialing education were -. 17, -. 18, -.41, and -.26, for the orthographic, perspective, recognitionafter-rotation, and assemble tasks, respectively; and those after partialing health status were -.12, -.1 5, -.35, and-.27,respectively.
Although the instructions in each task emphasized accuracy, and not speed, of the decisions, the time participants took to make decisions in each task was also analyzed. These decision times averaged between 2.05 and 3.15 s across the four tasks, and all were significantly (p < .01) correlated with chronological age (i.e., the correlations ranged from .32 to .48). Angular error in the rotation phase ofthe recognition-after-rotation task was also analyzed and was found to correlate (.34, p <.01) with chronological age ofthe research participant. These results indicate that, in each task, increased age was associated with significantly slower decisions, in addition to somewhat less accurate decisions.
Means and standard deviations of responses to the experi- ence-ability questionnaire are summarized in Table 3 and the results of the varimax rotation factor analysis perfiormed on these data are summarized in Table 6 . The factor pattern in Table 6 is generally similar to that from Study l, with the excep tion that the CAD-CAM experience measure now loads on the Relevant Experience factor instead of combining with the managing experience measure to form a separate, fifth factor. Correlations of these factors with age and the experimental measures are displayed in the bottom of Table 6 . Only two correlations were significantly different from zerq and both were negative. That is, increased age was associated with smaller amounts of relevant experience, and higher ratings of relevant ability (i.e., lower scores on the scale) were associated with a higher level of performance on the orthographic task.
The absence ofsignificant correlations between the Relevant Experience factor and any of the experimental measures raises concerns that the experiential variation may have been too small to have revealed the expected main effects of experience. To explore this possibility, the research participants were divided into quartiles on the basis oftheir scores on the Relevant Experience factor, and then the absolute amount ofexperience contrasted for the 33 individuals in the top 25Vo and for the 32 individuals in the bottom 25Vo.The people in the bottom 257o reported an average of only 4.7 total hr per month devoted to the three relevant activities (i.e., considering how an object or building would look from a different viewing position, producing or interpreting technical drawings of three-dimensional objects, and using CAD-CAM programs), compared with an average of 120.5 total hr per month for people in the top 25vo. Assuming these reports are valid, therefore, the individuals in the lowest 25Vo of the scores on the Relevant Experience factor were spending an average ofa little over one halfofa working day per month using relevant spatial abilities, whereas those in the highest 25Vo werc spending an average of about l5 working days per month using these abilities. Despite these substantial differences in amount of experience, the two groups did not differ significantly in any of the experimental measures. These results make it unlikely that the relations between experience and performance on the experimental tasks were attenuated by a restricted range ofrelevant experience.
The responses to the postexperimental question concerning the familiarity of the tasks and materials are also informative about the validity of the experience ratings. The mean rating was 2.3 (,SD: 1.1), and it was significantly (p <.01) correlated with the Relevant Experience factor (r: .26) and with performance in the orthographic (r: .3 I ) and perspective (r: .29) tasks. These patterns indicate that people rating the tasks and materials as more familiar report more experience with presumably relevant activities, and also perform better on two ofthe experimental tasks, than people rating the tasks and materials as less familiar. The only other significant correlations with the familiarity ratings were with age I : -.24\ and the Relevant Subjective Ability factor (r = -.25). Older participants, and those rating their abilities with relevant activities to be lower than average (i.e., higher values on the rating scale), therefore rated the tasksand materials lower in familiarity than did youngerparticipants or participants with average or high ratings of their own ability on relevanl activities.
Two sets of multiple regression analyses were conducted on the experimental measures with age and the Relevant Experi- Note. Boldfaced numbers indicate estimated reliabilities computed by boosting the odd-even correlation by the Spearman-Brown formula. ORTHO = accuracy in the orthographic task; PERS: accuracy in the perspective task; REC-ROT = accuracy in the recognition-afterrotation task; ASSEM = accuracy in the assemble task. * p < .01. Note. ORTHO = accuracy in the orthographic task; PERS = accuracy in the perspective task; REC-ROT = accuracy in the recognition-after-rotation task; ASSEM = accuracy in the assemble task; CAD-CAM = computer-assisted design or computer-assisted manufacturing. t p <.01.
ence factor as predictors. The first analyses were intended to determine the extent to which the age-related effects might have been mediated, or possibly obscured, by age-related variations in experience. These analyses therefore examined the influence ofage after partialing the variance associated with experience. The results revealed that the age effects were very similar before and after control of the Relevant Experience factor. To illustrate, the squared multiple correlations for age before and after entering the Relevant Experience factor in the regression equation were as follows: orthographic, R2 : .026 before and .023 after; perspective, R2 : .026 before and .018 after; recognitionafter-rotation, R2 : .l5l before and.166 after; and assemble, R2 = .069 before and.048 after. Because the attenuation ofthe age relations after control ofa variable reflecting amount ofexperience was very small, it can apparently be inferred that most of those relations are not mediated by experiential variations.
The second set ofregression analyses consisted ofexamining interactions ofage and the Relevant Experience factor to determine whether experience might moderate the age relations on the experimental measures. These analyses therefore involved entering the Age X Relevant Experience cross-product interaction terms after both the age and Relevant Experience terms in the multiple regression equations. None of the interactions were significant-that is, F(l, 128) <2.28, p <.l0-with any of the experimental measures, implying that the age relations were also not moderated by amount of experience.
A final set of multiple regression analyses was carried out to examine the possibility that the manner in which proficiency was achieved in the criterion orthographic task varied according to the individual's age or amount of relevant experience. Three multiple regression equations were therefore created to predict performance on the orthographic task: the first with only the measures from the perspective, recognition-after-rotation, and assemble tasks as predictors; the second with the experimental n{easures plus age and interactions ofage and the experimental measures as predictors; and the third with the experimental measures plus the Relevant Experience factor scores and interactions of those scores with the experimental measures as predictors.
The R2 values increased across the three equations with values of .210, .238, and .252, respectively. However, only the perspective measure was a significant (p < .01 ) predictor of orthographic performance, and none of the Age x Experimental Measures or Relevant Experience X Experimental Measures interactions were significant. The absence ofsignificant interactions indicates that there is no evidence that people ofdifferent ages, or with different amounts of experience, rely on different combinations of component abilities to achieve a given level ofproficiency on the criterion task ofrecognizing three-dimensional objects in wire-frame views from orthographic drawings.
General Discussion
The major purpose of the research reported in this article was to investigate the interrelations ofage and experience on tasks created to resemble an activity performed by many engi-neers-interpretation of two-dimensional drawings of threedimensional objects. Results from the first study established that the tasks yielded suitable measures of performance in terms of averages in the middle of the performance scale, reasonable reliability, and loading patterns on Spatial Visualization and Inductive Reasoning factors. The first study also demonstrated that responses to questions aboutexperience and ability on specific activities could be grouped into meaningful clusters. Participants in the second study were selected to represent a wide range of ages and levels of experience with presumably relevant activities. The major finding of Study 2 was that the age relations on the experimental measures were neither mediated nor moderated by variations in relevant experience. That is, the age-related influences were not substantially attenuated after partialing out the variance associated with relevant experience, and there were no significant interactions of age and experience on any ofthe experimental measures.
Because three of the experimental tasks were designed to assess components hypothesized to be important in the criterion orthographic task, analyses were also conducted to investigate the possibility that the composition of performance changed with age or experience. These analyses can be viewed as an extension of the molar equivalence-molecular decomposition strategy used by Charness (l 98 I ) and Salthouse (l 984). The primary expectation, ifincreases in age or experience are associated with changes in the relative importance of the molecular components of a molar task, is that significant interactions should be evident between the component predictors and either age or experience. None of the interactions were statistically significant, and thus there is no evidence in these data that people of different ages, or with different amounts of experience, relied on different combinations of abilities to perform the orthographic task.
The results of this project are consistent with those of two earlier projects (Salthouse et al., 1990; Salthouse & Mitchell, 1990) in suggesting that the relations between adult age and performance on several measures of spatial visualization ability are largely independentofthe amount ofexperience the individuals have received with relevant activities. As in the previous reports, this absence of a mediating or moderating influence of experience does not appear to be attributable to a limited range ofexperience because considerable variation was evident in the number ofhours reported to be devoted to relevant activities. Moreover, unlike the previous studies, the experimental tasks in the present project were specially designed to resemble a common occupational activity of engineers who comprised a substantial proportion ofthe current sample ofresearch participants. It is, ofcourse, true that none ofthe participants actually had experience with the specific tasks investigated in these studies, and wire-frame representations of three-dimensional objects are probably less common than axonometric (three-surface) or solid-model representations. The current procedures and materials nevertheless seem reasonable because performance on the criterion orthographic task loaded on a Spatial Visualization factor in Study I and was positively correlated in Studies I and 2 with self-assessed ability in presumably relevant activities and with ratings of the familiarity of the tasks and materials.
It is important to be explicit about what the results of this project, and those ofthe earlier projects, seem to imply about the joint effects ofage and experience on cognitive functioning. Because the age relations were generally independent of the amount of experience the research participants had received with presumably relevant activities, these findings provide no support for the idea that the age-related declines in at least certain measures of cognitive functioning are attributable to disuse or lack ofexperience. Ifthe disuse interpretation were valid, one would have expected the age relations to be greatly attenuated, and perhaps even eliminated, after the experiential variations were controlled. That this did not occur in any ofthe studies therefore suggeststhat the disuse interpretation is probably insufficient to account for the observed differences in these measures. However, neither the present results, nor the results of the previous studies, are necessarily informative about the relation between age and either general cognitive functioning or level of competence in one's occupational activities. All of the studies concerned with spatial visualization abilities have focused on relatively basic cognitive processes and have deliberately minimized the contribution of knowledge factors on cognitive functioning. Because proficiency in many activities probably depends as much or more on knowledge as on the effectiveness of basic processes, and because knowledge is likely to increase with experience and with age, the results of these studies may not be generalizable to more complex measures of cognitive functioning. Examination of the interrelations ofage and experience on more complex aspects of cognition should therefore be an important goal for future research.
